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Foreword 

The imptirtfinre of treess and s-hruhs in feeding 
aniinLil!3 ia the tropics and sob-tropics has 3ong been 
recognized by owc^ore. In arid areas where 

the growth of Ireibaceous plants is hmiled by lack ot 
moisture, leaves.-md edible twigs of trees and shrubs 
coi^stitute well over 50% of the biomass 
production of range land. At high altitudes, tree 
foliage may provide over 50% of the feed available to 
ruminant-s in the dry sea.son^ branches being 
harvcslcd and carried to the animals. Even in regions 
of higher rainfall where grass supplies the major 
proportion of the dry matter eaten by ruminants, tree 
leaves and frit its can form an important constituent 
of the diet particularly for small ntinlnaiiEs. 

In die last two decades interest in planting trees as 
a source of feed for livestock has been encouraged by 
workers in research and development, but in contrast 
to the liundreds of indigenous species which are 
used as fodder, attention has focussed on a limited 
number of introduced species. Thus there are many 
publications reporting the chemical composititm of 
LcjaueHii leaves and suggesting 
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iiianagement strategies for utilization of the tree for 
fodder, but it is more difficult io find information on 
alternative genera which might he equally, or more 
appropriate. 

The aim of this .series of publications js to bring 
together published information on selected genera of 
trees which have the potential to increase the supply 
of fodder for riEminants. Each booklet summarizes 
published information on the fodder chararleristics 
and nutritive value of one genus, with 
recommendations oii management strategies^ where 
available- Further, since I lie leaves of woody species 
frequently contain secondary compounds which may 
liavG an anti-nutrittonal, or to>^ic, effect, a separate 
booklet summarizes the effects of a number of these 
compounds. It is hoped that tlie booklets will 
provide useful restjurce material for .students, 
research and extension workers, interested in 
promoting tJie use of trees as a source of fodder for 
nmi inants. 


Margaret Gill 

Livestock Frtiduction Programme 


Genus Prosopis 

Family LECUMIHC^AE 

Subfamily MiMOSOIDEAE 
Tribe ADEN ANTH ERE AE 

Subtdbe FABACEAE 

P ri n ci pal sp c cies Prosopis africa na 

Prosopis nlba 
Pras'pii? {irtkuhtiii 
Prtrsoph aiidema 
Prosopis chiieasis 
Prosopis cincrartP 
Prosopis fk^nosi! 

Prosopis glamitilosa 
Prosopis liiiipord 
Prosopis nigid 
Prosopis paUkia 
Prosopis immnigo 
Prosopis vohi tiiui 

Main ctimmon names Mesqitite (Nortin America) 

Algarrobo (South America) 
Khejri (India) 


Summary 

includes species that i-irti exEtmsivclv used, tJr 
have j^roat pthentia] in arid and seini-arid regions for 
a multitude nf pfurptises. Tltere arc^ however, 
constraints to their inclusion In agroiorestry systems. 
While the fruits are valuable fec'ds fur man and bi!% 
livestock, anti-nutritive factors, particularly the 
presenre ot tannins and alkaloids, have been 
reported and some species have the potential to 
become noxious weeds. Keverthtdess, remarkable 
tolerance of heat, drought and soil salinity^ the ability 
to recover from severe defoliation and a wide range 
of uses are attributes that place tl^; genus amongst 
the most promising plants for reaffurestation and 
development of harsh, tropical regions. 
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Description and distribution 

Pmsopis is d of e^ub-lropicfil ti'ees and shrubs, 
many of whicli are armeLl with prickJc?*^ or straight, 
stout spinc-'s. The leaves are bipinnatiii, tending to 
drop under the inHaence of severe elimatic stresS- 
The flowers are small and gi'cenish white colour. 
Pods, whicti .show little tendency to shatter, are often 
fonned in clusters and contain a sweet ptdpi 
surrounding each setxl This is attractive to both 
humans atid livestock. The wood is close-grained 
(ind heavy and the root system extensive. The genus 
i.s ^vell adaptixi to and and semi-a rid region,'!, where 
it is favourably regarded for rehabilitation of land 
that w'ould otherwise remain, economically vvorthless 
(^A$, 19791. 

Species delineation is confused by synonymy and 
variable Forms, h-jt 44 species arc generally 
recognii^cd. While centres of origin appear to be in 
South America and India, the genus is nov^' 
widespj'cad ihrcjughtmt sub-tropical North and 
Sooth America, Asia and Africa but uncommon in 
Europe and Australia {Allen and Alletv 19811. 

Within .North America, where TrtJ.sajpis spp. are 
commonly kn.ow-n as mesqulte, P, and P. 


vdutimf have poteirllal to bex’ome dcv'astating weeds. 
These species are sometimes confused w'ith P. 
juUflora, which sho^vs much promise as a multi- 
puipose tree for arid regions. In some areas, 
nicscjuitc leaves and pods are major sources i>f forage 
for a range of livestock and indigenous animals 
during the dry season (Skerman et nL, 19881. 

hi South America, P. oJuteusis is widespread, 
extending southwards into Chile and Argentina, 

With oth(T sj.reeies such a.s P. hIIm, P.fkxiwsa and P. 

it is known by the geiteral term algarroUi, and 
is considered to be a vital part of agrosilviculture and 
pastoral land use systems in tine semi-arid regions of 
Argentina (.Marmilion, 19861. 

P, cinerariii fkhejri) is native to Arabia, Iran, 
Alglranistan, Pakistan and India and is w’^orshipped 
by the people of the Thar desert, who value it as a 
famine ftiod {Harris et jd„ 1989.). It has been described 
variously as the most important top-feed (browse 
carried at a heigiil W'ell above ground level) for all 
livestock in the desert areas of Asia (Bohra, 1980), 
and as an unexploited treasure of the Thar desert 
{Jatasara and Paroda, 1981). 

P. afrkaan is [dative to part.s of Mortlr, V\'esl, 

Omtral and East Africa but is mainly used as a 
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durable haidwo-od for furniture and construction 
and fcireharcoal (Dalziel, 1948; Bi^oth and Wickens^ 
1988). P. chiidmi:^ has becii introduced into West 
Africa and P. juUfloni is now naturalized in India, 
West Afrka and the Sudan^ where it prefers soils 
with a shallow water table, or a i;:oasta] climate (Lc 
llouerou, 1980). 

Fodder Characteristics 

Pnwjpxs 15 recognized as an important source of 
fodder for ah livestock species in arid arid semi-a rid 
environments, although there are conflicting reports 
regarding the palatability aitd iiutritive value of the 
leaf material- Repiesentative data for proximate and 
fibre analyses are shtjwn in Table 1, [n India^ 
Parthasarathy 11986} found that leaves of P. cimTnrin 
were well ac'cepted by weaner kids (daily voluntary 
di^' matter (DM) intake of up te 4-,3% of body weight), 
but that animal perforntance wus limited by low 
digestibility, possibly due to excessive lignification of 
the bxqgs and leaves. Lyon et ai, (1988} considered 
that the leaves of P, ft I bn y P. artkulaia, P. chiicnsiSy P. 
nigra, P. vehPinti and P. vchPim var. Rtiby were 
suitable sources of forage. Conversely, NAS (1979) 


suggested that the major contribution of the genus 
was in terms of pt?d production and that wheTe 
leaves were consumed, thi.s could be seen as an 
occasional bonus. This view appears to be shared by 
both Ibrahim and Caili (19R?5), and Abdelgaabar 
(198f>), who classed P. c/rfknsjs foliage as unpalatable. 
The latter author went so far as to suggest that 
supplementation with this forage source should 
consi.st entirely of pods. Leaf acceptability^ varies 
wdth species and possibly also with ge^jgrapliic 
location. Le Liouerou (1980) described P. juliflitm as 
moderately palatable, W'hile Toutain (1980} noted 
that P. L'/u'/t'u.sfs was not appreciated greatly by 
livestock attd P. {ifrkinm was occasionally appealing. 
Nevertheless, Le Houerou, (1980) recommended 
lopping -systems of management for Prasopis spp. and 
classed P. chitTxirrf? as an important source of top-fei^d 
during lean months in the more arid parts of Asia, in 
the l^ajasthan area of India, leaves of F. are 

collected in the period from February to March for 
fei.Khng later in the year (Bhandari d ai.y 1979). The 
leave.s have a relatively high crude protein content 
Cl5-lti7f.), although the digestibility is usually lowc 
/9osrjpjs pods Itave long been recognized as feed 
for both humans and livestock. Harden and 




Table 1 rro^imate and fibre an 

aJyses for genus: Fwsopis 




Drv malter 

Crude 

protein 

Crude 

fibre 

(■% 

Afih 

of dry matter) 

Hlhcr 
e.)( tract 

NFE 

NDF 

.ADF 

Pnpfyprs af'iianm SEED 









Kxi. of dala 

d 

1 

1 

1 

1 

0 

0 

0 

Mean 


16.0 

7.6 

3.4 

1.7 




o/rj7t’?].‘^rs R Li IT 









No- of dnla 

1 

3 

3 

3 

.3 

3 

1 

1 

l^ow 


7.6 

22.3 

3.4 

LI 

52.6 

32.7 

27.1 

High 

94.h 

13.7 

27.9 

54 

2.2 

56.5 

327 

27.1 

Mean 

94.6 

10.9 

25.4 

4.2 

1.7 

54,4 

327 

27.1 

Pm.'iD/Jii'fl i'liiJffjfl/ii l.l’iAVES 








No. -tff data 

] 

4 

4 

4 

4 

3 

1 

3 

Low 

941.7 

13.5 

19.9 

1.5 

1.4 

41.5 

54.4 

46.8 

High 

90.7 

2^.4 

37.3 

9,9 

9.2 

46.0 

54.4 

46.8 

M^an 

90.7 

21.1 

27.2 

6.1 

4,4 

43.9 

54.4 

46.8 

djit-ruriii LEAVES 








No. of data 

2 

IS 

3- 

3 

3 

3 

17 

17 

Ij:>w 

B9:6 

9.9 

14.fi 

6.2 

2.7 

52.8 

41.0 

32.2 

High 

92.ii 

31.9 

23.6 

10.1 

4,3 

572 

64.3 

49.3- 

Mean 

91,2 

15,9 

19.6 

B.2 

3.4 

54.4 

59.1 

40.6 

Prd^yp;^ ^fi}mluio6ij SEED 









No. of data 

1 

1 

0 

1 

1 

1 

0 

1 

Mean 

92.5 

39.3 


3.6 

4.1 

52,2 


7.0 

Prafii>pi$ /J rh'/Jr^ffl 17’ LIT 









No- of data 

3 

4 

4 

3 

3 

3 

0 

[) 

Low 

B4.3 

B.7 

17.9 

4.5 

2.2 

52.0 



High 

94.4 

13.Q 

27:0 

.5.4 

4.0 

58,9 



Mean 

90.4 

11.5 

22.7 

5.0 

2.9 

55.0 
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contiiuii^d 


Drv matter 

Crude 

Crude 

Ash 

Ether 

NFE 

ND)'- 

ADF 


% 

pnotein 

fibre 


extra cE 





{% of dry matter) 





PrtibXspfs juSipOjyj LEAVES 








Mo. of data 

1 

2 

2 

2 

2 

2 

0 

0 

Low 

42.8 

19.0 

21.0 

8.0 

2.0 

47.9 



High 

42.8 

19.0 

21.6 

8.5 

2.9 

48.0 



Mean 

42,8 

19.0 

21.3 

8.3 

2.5 

48.0 



tamru^o SEED 
Mo, of data 

1 

1 


1 

1 

1 

0 


Mean 

90.S 

273 

10,8 

6.1 

5.3 

50.5 

Prosopif fflTtwrrigo-rRL'IT 
No. of data 

3 

3 

3 

3 

3 

3 

1 

1 

[..ovv 

91.6 

10.5 

29.7 

3.8 

0.5 

44.8 

54.4 

46.8 

ffigh 

96.7 

13.3 

34.2 

6.4 

1.7 

49..9 

54.4 

46.8 

Mean 

94.2 

11.8 

323 

4.9 

1.2 

47.3 

54.4 

46,8 

PrtJi;opi5 fftimrii^o J.EAVliS 








No. of data 

3 

B 

3 

3 

3 

2 

1 

1 

Low 

43.7 

10.0 

10.7 

9.8 

1.3 

45.9 

31.2 

24.8 

High 

90.5 

15.6 

15.2 

22.0 

1.9 

52.9, 

31.2 

24 .H 

Mean 

74.8 

12.2 

13.2 

14.7 

1.6 

49.4 

31.2 

24.8 


NTFE - Mitrogen ire^ extract 
NDF- iNeuiraJ detergent fibre 
ADF- Add detergent fibre 


Sources Jo^hi, (1985); L'padhyaya, {19851; Sebga]d]9Mj; 
Harden fi ,i?.. d9HWh FJh^ndarief d., {1979); 

Le Htiuerou, (maa.); I Tabit ctni., (1981}; Duke. {19SD. 
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ZoMaghfiri (1988) report that whole pods contain 9- 
\7% crude proteinr 13-31% sucrose and 17-31%' crude 
fibre tsw Tabki 1). 

Pt>iJs are produced on small stalks in 

dusters of up to 12. Usually about 20 cm loiig^ thev 
are either flat or coiled into a spiral They contain 
several secxls embedded in a sweeh dry; yellow pulp, 
'ihe l 1 mount of pulp, which is principally sucro.st’, 
varies between individual trees, NAS (1979) noted 
that cattle, sheep, mules, donkeys, j;oatsand wildlife 
all con.siime therm avidly. Pods may be produced 
twice per year, but estimates of the feeding efficiency 
and digestibilily vary widely. 

While stt.x.T.s on over-grained pastures in semi-arid 
art\5S of South America lo.st live weight,, 
supi piemen ling their diet with mature pods of P.. 

with a [)M digestibility of 63.8%' resulted in 
weight gains (Menvielle and Hernandez, 1985). Pods 
of r\ ) ids flora were successfully used to replace wheal 
bran at varying levels in diets for crossbred calves 
and lambs. Incorporation affected neither nutrient 
digestibility of ratibiis nor balances of nitrogen, 
calcium a,nd phtisphonis. No significant differences 
were reported either for average daily gain, feed 
intake, feed efficjency or carcass characteristics (Rao 


and Reddy, 1983). In contrast, whect desert Sudanese 
goats WTre fed on crushed pods of P. chiksisisy 
t:olt[.inseed meal and wdieat bran in differing 
prc,)pH)rtLO]is, intake,, liveweight gain and dressing-out 
percentage all decreased linearlv with i]u:rc?asing 
proportion of pods. A bitter taste was noted, which 
may have contributed to the low intake (Ibrahim and 
Gaili, 1985). 

IL Is generally accepted that P. latnarugo fruits are a 
rcastmably good feed for ruminants, but In two trials 
with eight .Vlcrino sheep in Chile, individual 
esfiinates of digesttbility ranged from 37.7 to 60.1 % 
for crude p>rotein and from 32.8 to 46.3?c' for crude 
fibre (Habit f'( fd., I9B1). The wide variation between 
animals could be due to some seed pa.ssing 
undigested through the gut. Punj (1988) saw this as a 
major problejn and recommended development of 
suitable processing technologies. 

Published airalyses of the nrhieral and amdiio acid 
composition of Prasfjpis tend to be rcstiided to tliosc 
specie.s which are eaten by hurru^rLs in the America.s. 
Some data are presented in Table 2. Tliey appear to show 
a generally satisfactory^ profile, although total sulphur- 
containing amino adds could be Ihniting {Felker and 
Bandurski, 1979; Harden and ZoU'agliari, 1988). 
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Table 2 Amino acid coinposition of Prosopis seeds and pods 


Species and part % N Vf.l Thr Ijeu Deti Met 4CyE Fhe ^■Tv^ Arg Trv His 

_ 


P. c/jilfjrsis 

Seed 

11,0 

P. jiiUpimj 

Seed 

9.6 

P. 

Seed 

6.3 

P. ghmlufosa 

Pod 

Id 


39 

2.4 

6.9 

32 

2d 

7.1 

4d 

3.0 

7.7 

59 

3.3 

S.7 


3.S 

1.7 

7.3 

3.5 

],1 

7.2 

3.2 

2.S 

6.3 

3J 

2.2 

5.4 


10.3 

37 

2.6 

11,7 

3.3 

1.3 
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Key to amino acids 

Va] Valine 

Thr ThneoniTie 

Leu Leucine 

lieu bo leucine 

Mel + Cys Methifjnit^e plus Cysteine 

Phe + Tyr Phenylalanine plus Tyrosine 

Afg Argenine 

Try Tryptophan 

His Histamine 


Sources 

Felker and Bandurski (l'?77J 
Harden and Zolfaghari (I9SS1 


N Nitrogen 
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Anti-nutritive factors 

Harden and (lyHK) reported thal green 

and ripe pi'id.s were used as food for botli 

humans and animals. Gobi (1981)., however, stated 
that green pods were bitter, with little feed vatue aiid 
that only ripe pds were relished by stock, Gobi went 
on to state that stock poisoning bad occurred when P. 
jutifioriit pods were eaten after being exposed to rain. 
NAS (1979) noted that cot tic fed on an ejiclusive diet 
of pods of r. pwfJfda and P. gti^sidutosa became 
malnourished and developed jaw and tongue 
troubles which caused difficulty in chewing and 
resulted in weight losses. Tine anti-nutritive factors in 
pods ore not well understotHJ but it would seem 
prudent to balance a pod-based diet with tJthcr 
feed stuffs where possible. 

There is some evidence that certain parts of P. 
iifrsi'dtKJ contain the alkaloids prosopine and 
prosop>inine (Booth and Wickens, 1988), althougli it is 
not certain that these compounds have an anti- 
nutritive effect on ruminants. Dalxiel (1948) reported 
that the bark of ufriCiifiiJ trees in east Sudan 
contained 14-16% tannin, capable of giving a reddish 
brown colour to both leather and cloth. Tannin is 


rccogniz.cd as an anti-nutritive factor when fed to 
ruminants at concentrations above about 5% 
(McLeod, 1974). 

Tannins are also present in the leaves of certain 
spp. including P. dntrmrifi, P. jitUflorit and P. 
ghuiduhsa and there are a number of reports of tJie 
negative effects of tannins on DM and crude protein 
digestibilLty (Bhandari c/ ai, 1979; Kumar, 19B3; 
Llpadhyaya, 1985; Lyon cf nP, 1988 and FTdechek ef 
rd,, [ 99()). K u ma r (198.3) obse rved that lo crud e 
]-)Totein digestibility of P, cfficriirffT had been 
attributed to the presence of high levels {5t taimins. 
The low iu vitro efigeslibility of crude p>rotei]i (32.87tj 
fora crude' protein content of 13.7%>> appeaj'ed to be 
due tet the prc>sencc of condensed tannins, estimated 
with a van it tin -HO assay to be IfiO mg/g, with a 
protein precipitating capacity of 10,67f.. Further 
reports of losv digesttbility values for crude protein 
(average 30.2%;) were attributed to the high content 
oi tannins and structural carbohydrates in the .loaves. 
Lyon et r?/., (1988) negatively correlated in vitro 
digestibility with phenolic content of various species 
of Pmsepfs. Livestock deaths have also been linked 
with consumption of leaves with a high 

tannin content (Kumar, 1983), 
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Thus, cspecmllyAvitli P. cini^rariu, ft is cl 0 ai' thal 
one of ihe most abunc-T^nt and important 
top-feeddesert repions^ is bf'lli poorly diji^estible 
and occasionally causes stock losses. There are a 
nun-iber of possible explanations I'or these 
obscn'ations. Firstly, the levels of tannins in the 
leaves of Prosopis vary' considerably. Sehgal (19S4) 
reported tannin levels of 2.18%, mea.siired by the 
Folin-Dents test, while in an examination of lo 
inLlividuaJ trees, joshi et. aL, (19851 found levels 
ranging from lO.b to 25.3%. The latter authors did not 
record tl^e analytical procedures used to determine 
the tannin contents and it may be that their data are 
not directly comparable with those of t^chgal (1%4). 
Mevertlieless, they serve to demonstrate extreme 
variability between the foliage from indEVidiiat trees. 
-Mewly enrerging leaves had a higher tannin content 
than older ones, showing greater phytochemical 
protection for tlie structures wiiich are of most 
importance in plant survival. Secondly, envirc’U’iment 
and stress on the plant are thought to plav a part in 
tannin concentratitm, although Vaithtyanathan and 
Singh (1989J, while noting seasonal changes in the 
tannin contents of top-feeds in the arid region, failed 
to relate tins to temperature variation. Lastly, 


Phj^^j.jfsds not nece.ss;3rily suitable as a sole feed fDi¬ 
li vfc»>tock. Some of the ht rTiicj digestibility trials 
reported in the literature have used Pwsopis as the 
sole feed for small ruminants, but in most on-farm 
situations., it is hkety thal animals would self select, 
or that the fodder would be fed in combination with 
other fetxis. This would dilute the toxic principle 
and mitigate the more extrema effects. 

Management 

VViiiie Prusupisspp. have been traditionally valued in 
their centres of origin and have been introduced into 
many new areas, particularly in the arid and semi- 
arid regions of the w^orld, little is known about 
appropriate browse management practices to 
optimize animal productivity. The genus has a 
reci?gnizcd capacity for recovery from severe injury 
such as lopping (BcH?th an.d VVickens, 1988), but 
lopping IS ncit iw^cessaritv the best w'ay to achieve 
optimum sustainable productivity of high quality 
forage, especially in those species where the foliage is 
less palatable than the fruit. 

l[i the absence of comparative data, the iollowdng 
establishment and management practices employed 


in 



with F. titmai-ugo in a reafl'orestcihnn programnit" in 
the T^marugal Fampa sector of the Atacama desert in 
Chile (Habit et iii. 1981), arc presented as practical 
exanipScs of letdiniques which may be suitable for 
other species Pwsopis. 

Seed production 

There are wide differences between individual trees 
ill! terms of phenotypic characteristics. Selection of the 
seed producers is, therefore, of great importance. The 
matLire pods are ground in a stone mill set at 4 mm 
and dean .seed is obtained by sieving and flotation. 
Insects attack seed if it it> not treated with 0.29fi Aldrill 
solution or an equivalent, prior to storage. 

Seed germination 

Scarification is necessary^ fo promote germination, 
Sulphuric acid has been used in Chile, although other 
authors .suggest scalding, or treatment with giberellic 
add (Booiliand Hhekens, FtSB). 

Seedling production 

A potting mixture of two parts of siail to one part of 
sheep manure hs.s berm used to raise seedlings, 
h'umigation with metliyl bromide, or Lreatmont with 


hmgicidcs prior to sowing reduces seedling mortality. 
Seeds are sown to a depth of 1.8 cm and carefully 
watered to avoid accumulation of water in the lower 
level of the soil. In p<its or plastic bags 3D cm deep, 
seedlings are grown for a period of three to five 
montlis, when they are S to lU cm tall. Roots grow 
faster than shiHits and care must be taken to avoid 
them growing out of the bags. 

Planting out 

While spa rings ranging from t> x 6 m to 1.3 x 13 m 
have been tested, current plantings are carried out 
either at 10 x ID m in square, or at the much lower 
density of loA 15 m in triangular formation. Closer 
spacing results in faster cover but this is offset by 
higher costs, paiticularly in w^atering, wlrich is of vital 
importance in the desert environment. Within this 
range of tree densities, closer spacing produces faster 
canopv closure but appears to have Little effect on 
forage yield i?f the mature forest. 

Pruning 

The abundant growth of thorny, basal branches 
necessitates pruning at between four and six years of 
age, to allow animal access to the forage which falls 
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iTom {he trees, [n Cliile, this is done by hand, using a 
sickte. 

Utiiization 

Animals are ,ittowed free access tc3 the establislicd 
area once the first crop ot pods has fallen, about 
seven years after planting. All classes of livestock 
tend to pick up fallen leaves and pods, rather than to 
browse the grovvdng herbage. 

Productivity 

ProduclEvity oi P. imfiantgo is linked to age, plant 
spacii^g, depth and quality of groundwater and land 
preparation prior to planting. Ir. Chile, trees reach 
tiunr mature heights of abrmt ft: m at some 24 years 
of age. Fruit prcHduction starts at about seven or eight 
years and increase.s stead ity with tree height. After 
year 24, it continues to increase at a declining rate 
until it reaches its maximum at about year 35. Leaf 
production starts earlier but also increases to about 
year 35, by which time annual production of forage 
DM is about 19U kg/tree {Robertson, 1980), .split 
equally between fallen leaves ar.d fruits. Estimates o.f 
available forage related to the area of foliar projection, 
on the soil surface range from 0.73 to 3.4 kg DM'/m- 


lor young (10 years, Robertson, 1980)' and mat it re (30 
years. Habit et ni^ 1981) trees, respectively. 
Conservative estimates would suggest that in a 
relatively closed forest, yields of 10 t/ha DM w'ould 
not be an unrealistic goal (Felker and Bandurski, 
1979), and that this quantity would support about 12 
sheep/ha on a year-round basis, Felker e? ak, fl9g4) 
indicated, however, that there was considerabie 
variability in pod production, both between and 
within accessifjns, suggesting scope for select loir and 
pt>ssibEy even breeding to increase forage 
productivity. 

Alternative uses 

The benefits to be derived from the nitrogen-fixing 
ability uf leguminous plants are well known and 
species of ProstY^J^ are no e.xception. Tliey are usually 
foLu^d gnuving in soils wdth pcjor nitrogen status 
where their leguminous nature allows thein to thrive. 
Members of the genus have a variety of uses and, 
indeed, P, dnerarUi has been classed as a genuinely 
multipurpose Ert^e (Leakey and Last, 198()J providing 
firewood, timber, fodder, soil improvement, 
shelterbelts, edible fruit, mediciives, bee forage, sand- 
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diiTu^ and extra eatable lannins and edible 

^ums. 

Tlie podii are an important source of human food. 

In the seini-desert re^tmis of 3. America, mature 
Pr(f$0pi^ pods am used to prepare a sweet, floury 
paste considered a valuabte ferod, particularly for 
children. The sugary pulp from the ^^ids can be 
fermented and distilled to produce ethyl alcohol. 
Green and ripe pods of P, i-nuraria are consumed in 
India. Tlie green pods are u.sed iti curry dishes or are 
drsed and prescrv'cd, while the pulp of mature pods 
is eaten bv children (I iarden and Zolfaghari, 1988), 

'riie v^’Ood is highly valued, being compact, dose- 
grained, heavy, and resistant to borers, tennites and 
general decay. It is u.sed for implen^ent handles, 
walking sticks, floors, posts, barrels, cabinets and 
larger constrirclions. All species are used as 
firewood and Prnsep!!^ is rcj’iowned as an excel leaU, 
slow-burning charcoal (AMen and Allen, 1981; Habit 
d ii/., 1981; Bk’jothand VVickens, 1988). 

The bark of various species contraiits substantial 
quairthit^ of mesquite gum, which resembles gum 
arable, has emulslMng properties and is an excellent 
mucilage, Tanjiins are also present in concentratiorLS tliat 
justitv commercial extrachon (Allen and Allen, 1981), 
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Crane (1975) included Pmsopfs spp. amongst the 
very drought-tolerant, tropical plants in her 
classification of important world honey &ourc:es. The 
nectar gathered from these frees is purported to yield 
a honey of superior flavour {MAS, 1979), while Lhc 
bark can be used to make beehives (Booth and 
VVickens, 1988). 

In Africa, the wotxi of P. afriama was traditionally 
credited woth soporific properties (Dalxiel 1948), 
while the macerated leaves were thought to ensure 
male fertility tUphof, 1968). Moarly all parts of the 
tree are uscid in local medicines {Booth and VVickens, 
1988). Young roots are used as a diurehc ai\d to treat 
dysentery, while the vapour from boiling them is 
used against bronchitis and to control vermin. The 
bark is u.sed to make a mouthwash to alleviate 
toothache and an eve wash to treat opthalmia. Dried, 
prjwdered bark is used against leprosy, orchitis, 
rheumatism,, dermatosis and fever and to heal 
wounds, wlrile the leaves are used to treat liead, eye, 
ear and tooth troubles, or as a bath for the treatment 
of migraine and vertigo. Broun and Massey (1929) 
reported that dried and crushed pods or fruit husks 
of P. ijfncntui were used as a fish poison. 
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